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s  u  m  m  a  r  y
Single  coronary  artery  (SCA)  is  a rare  congenital  anomaly  in which  the entire  coronary  system  arises  from
a solitary  ostium.  Although  an  uncommon  congenital  anomaly,  SCA  is encountered  more  frequently  ineceived  in revised form 21 March 2012
ccepted 6 April 2012
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entricular  septal defect
the presence  of  other  congenital  cardiac  malformations  such  as  persistent  truncus  arteriosus,  tetralogy
of Fallot,  transposition  of  the  great  arteries,  or pulmonary  atresia.
In this  report,  we  present  a case  of  SCA  arising  from  the  left sinus  of  valsalva  coexisting  with  perimem-
branous ventricular  septal  defect.
© 2012  Japanese  College  of Cardiology.  Published  by  Elsevier  Ltd.  All rights  reserved.
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ntroduction
Single coronary artery (SCA) is a rare congenital anomaly in
hich  the entire coronary system arises from a solitary ostium.
s  an isolated ﬁnding, the incidence ranges between 0.024% and
.066% in the general population undergoing coronary angiography
1–4].  Although an uncommon congenital anomaly, SCA is encoun-
ered  more frequently in the presence of other congenital cardiac
alformations such as persistent truncus arteriosus, tetralogy of
allot, transposition of the great arteries, or pulmonary atresia. In
his  report, we present a case of SCA arising from the left sinus of
alsalva coexisting with perimembranous ventricular septal defect.
ase report
A  61-year-old hypertensive male patient without a family
istory of cardiac disease, was admitted to our outpatient clinic
ith  the complaints of dyspnea and palpitation during daily
ctivities  for one year. His blood pressure and heart rate were
easured  as 140/90 mmHg  and 80 beats/min, respectively at
hysical  examination. On auscultation, grade 3/6 early systolic
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ttp://dx.doi.org/10.1016/j.jccase.2012.04.004urmur over the left lower sternal border and grade 2/4 distolic
umble  at the apical region was heard. Chest examination revealed
o  pathologic ﬁndings. The electrocardiogram showed normal
inus  rhythm, left atrial hypertrophy, and right axis deviation.
hest  radiography demonstrated normal cardiac silhouette and
arked pulmonary vasculature, particularly at basal levels. Blood
hemistry  was normal except for mild hypertriglyceridemia and
mpaired fasting glucose (277 mg/dl and 111 mg/dl, respectively).
 perimembranous ventricular septal defect with a diameter of
3 mm and left to right shunt and moderate tricuspid regurgita-
ion  was  detected on color ﬂow Doppler imaging by transthoracic
chocardiography (Fig. 1a and b). Calculated Qp/Qs ratio was 1.8
nd estimated pulmonary arterial systolic pressure was about
5  mmHg. Due to the advanced age of the patient, coronary
ngiography was  performed via right femoral artery by the Judkins
echnique,  which revealed SCA arising from the left sinus of
alsalva  and mild non-obstructive atherosclerotic involvement in
he entire coronary tree (Figs. 2 and 3). Left ventriculography at
ranial  left anterior-oblique projection demonstrated a perimem-
ranous  ventricular septal defect (VSD) (Figs. 4 and 5). The patient
nderwent  cardiac surgery for VSD repair.
iscussionAngiographic classiﬁcation of single coronary arteries is as fol-
ows  [1,2]: ‘R’ and ‘L’ denote the origin of the SCA from the right and
eft sinus of Valsalva, respectively. Then, the anatomical course of
vier Ltd. All rights reserved.
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artery  within the aortic wall, or spasm are the other mecha-
nisms  that cause ischemia in the absence of atherosclerosis. Anigure 1. (a) and (b) A perimembranous ventricular septal defect (VSD) with left to
ight shunt and moderate tricuspid regurgitation on color ﬂow Doppler imaging by
ransthoracic echocardiography.
he anomalous coronary artery is designated: Type I denotes an
natomical course of either a right or left coronary artery; Type II
enotes  one coronary artery arising from the proximal part of a
ormally located coronary artery; and Type III denotes the condi-
ion  where the left anterior descending and left circumﬂex arteries
rise  separately from the proximal part of the normal right coro-
ary  artery; thus, this type can only be true for the ‘R’ type of SCA.
inally,  the course of the anomalous artery in relation to the great
essels  is designated with the letters ‘A’ (anterior), ‘P’ (posterior), ‘B’
Figure 2. Left coronary angiogram in right anterior oblique view.
a
r
F
o
dFigure 3. Left coronary angiogram in left anterior oblique caudal view.
interarterial course between the aorta and the pulmonary artery),
S’  (part of the route is through the interventricular septum), and
C’  (a combination of diverse routes). In our case, the SCA was type
-IIA  according to this classiﬁcation.
Identiﬁcation  of the interarterial course of an arterial segment
s  important, since this type represents the highest risk for sudden
ardiac  death. Mechanical compression of the vessel between the
orta and the pulmonary artery or kinking are the potential causes
f  ischemia and sudden cardiac death [5,6]. Although the majority
f  patients are asymptomatic, patients with SCA can present with
ecurrent  ischemia, acute myocardial infarction, heart failure,
yncope,  and nonfatal ventricular ﬁbrillation [7]. In 15% of patients
ith  ischemia, no obstructive atherosclerotic lesion is found [8].
mpaired  coronary ﬂow reserve, acute aortocoronary angulation,
lit-like  ostium, ostial tissue ﬂaps, initial course of the coronarynomalous  SCA does not appear to be associated with an increased
isk  for the development of coronary atherosclerosis [9].
igure 4. Left ventriculography at left anterior-oblique view. The image was
btained from the left ventricle by passing through the ventricular septal defect
uring right heart catheterization.
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[igure 5. Left ventriculography at cranial angle. The image, obtained during left
eart catheterization, which demonstrates right ventricular opaciﬁcation and ven-
ricular septal defect in the perimembranous region (under the aortic valve).
Association of SCA with membranous VSD in the adult popula-
ion  is very rare. We  have found only 4 case reports in the literature
o  date, all of which were diagnosed by cardiac catheterization
10–13].
Embryologically, the development of the cardiac outﬂow tract
nd  great vessels is a complex process that involves coordinated
egulation of multiple progenitor cell populations. The absence of
picardium-derived cells leads to embryonic death, while delayed
utgrowth  may  result in pathologies ranging from the absence of
he main coronary arteries to pinpoint oriﬁce formation. As coro-
ary  artery anomalies are more frequently expected to accompany
ongenital  anomalies like persistent truncus arteriosus, tetralogy
f  Fallot, transposition of great arteries, and pulmonary atresia, our
ase  represents a rare coexistence of VSD and a SCA.
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